Introduction Most odontogenic infections arise as a sequel of pulp necrosis caused by caries, trauma, periodontitis, etc. They range from periapical abscesses to superficial and deep infections in neck. Some resolve with little consequence and some lead to severe infections of head and neck region. The purpose of this study was to identify microbial flora present in orofacial space infection of odontogenic origin and thereby provide better perspective in management of odontogenic infection. Materials and Methods Twenty-six patients with space infection of odontogenic origin were selected irrespective of their age and gender. Pus samples were collected and processed in the microbiology laboratory for the growth of anaerobic and aerobic bacteria and antibiotic sensitivity profile. Results Demographic profile of the patients showed that male patients were more commonly involved and most patients fell in to the third and fourth decade of age groups. Most common site of involvement was submandibular space. Alpha hemolytic streptococci were the frequent aerobic bacterial isolate and among anaerobes, anaerobic streptococci followed by bacteroids were the major pathogens. Clindamycin, Gentamycin, Linezolid, Imipenam were the most effective antibiotics. 20 % of the aerobes were resistant to penicillin.
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Introduction
Dental infection has plagued humankind for as long as our civilization is. Hardly any imagination is required to picture a primitive man suffering pain and swelling of the face due to an abscess tooth, the cause of which could be due to periodontal trauma or dental caries. Facial space infection has been recognized and described since the time of Galen in the second century. He has outlined a deep cervical space in his studies.
A fight against microorganism by man dates back to ancient civilization. Despite all these, even after centuries and endless research, mankind has not been successful in eradicating microbial infections in total. Much water has flown since the discovery of penicillin and the researchers talk in terms of conquering organisms that are penicillin resistant betalactams and newer highly effective cephalosporins as well as quinolones. Although penicillin was considered the long awaiting panacea for dental infection the bacteriological spectrum of the oral flora and the understanding of its complexities have undergone rapid evolution since penicillin was introduced, microorganisms are still a step ahead. The newer and more potent antibiotics too have faced a stiff resistance.
Treatment of localized infection was probably the first primitive surgical procedure performed, and it most likely involved the opening of bulging abscesses with sharp stones or pointed sticks. Even today the principle remains the same though the technique has improved.
An understanding of the pathogenic and proper management of oral infections is of critical importance to the dental practitioner. Since microorganisms vary from region to region as do their susceptibilities, it is of vital importance that such studies are to be done. This will help in monitoring the continuous evolution of microorganisms and their susceptibility to commonly used drugs.
There have been claims in the literature that changes have occurred in the causative organisms of maxillofacial infections. Therefore, a prospective clinical and microbiological study was designed to check the validity of such claims.
Patients and Methods
Twenty-six patients diagnosed for having orofacial infections of odontogenic origin were selected randomly from Department of Oral and Maxillofacial Surgery, in our institute after obtaining ethical clearance. Patients with isolated or multiple orofacial infections of all age groups and gender were included in the study. Whereas patients already started with antibiotics and/or underwent incision and drainage were excluded from the study. After taking detailed history each patient was thoroughly examined. The pus was collected from the involved space.
Specimen Collection
Extra oral approach was preferred to eliminate contamination with oral flora. But in cases where extra oral approach was not possible, pus sample was collected intra orally after proper preparation of site. The extra oral sites were prepared with spirit or povidone iodine or a combination of these. Intra oral sites were prepared with chlorhexidene. Disposable syringes (5 ml) with disposable needle of 18 gauges were used to aspirate the pus from the abscess. The aspirated pus was immediately injected in thyoglycollate broth and transported to Department of Microbiology. Pus samples were processed by Smear studies of gram staining, Aerobic culture, Anaerobic culture.
Gram Staining
Pus sample was subjected to gram staining and different morphological forms of bacteria were noted.
Aerobic Culture
For aerobic culture the samples were inoculated on MacConkeys agar and blood agar and incubated at 37°C for 18-24 h. After 24 h, the plates were observed for growth of organisms. The organisms were identified by gram's staining and standard biochemical tests.
Anaerobic Culture
For anaerobic culture, sample was inoculated into plain blood agar and incubated anaerobically at 37°C, using gas pack, in anaerobic jar for 48-72 h. Strains of pseudomonas were kept in anaerobic jar as a control. The plates were observed for growth of organisms. The organisms were identified by gram's stain and morphology.
Antibiotic Sensitivity Test
Antibiotic sensitivity was done for aerobic organisms only by disk diffusion method for antibiotics listed in Table 1 .
All patients were started with empirical antibiotics amoxicillin ? clavulanic acid and metrinidazole. Doses were adjusted according to patient's age and body weight. Causative teeth were identified by clinical, radiological examination and were immediately extracted. Incision and drainage was carried out under aseptic conditions. After culture and sensitivity, depending on the clinical course of the disease appropriate antibiotics were given. (Fig. 1) . Submandibular space was most commonly involved in 38 % of cases followed by sub mental space in 16 % of cases (Fig. 2) .
Microbiological Evaluation
Gram positive cocci were found most frequently (74.13 %) followed by gram negative bacilli (18.97 %) (Fig. 3) . Out of 26 patients considered in this study the pus sample from 18 patients showed mixed aerobic and anaerobic growth of microorganisms (69.23 %), whereas and pus sample from 8 patients showed purely anaerobic growth (30.77 %). None of the 26 samples tested showed purely aerobic growth. Anaerobic growth was found in all 26 cases (Fig. 4) . In our study totally 20 strains of aerobic bacteria were isolated. Out of these 14 strains of Alpha hemolytic streptococci (70 %), 2 strains of Beta hemolytic streptococci (10 %), 2 strains of Staphylococcus aureus (10 %), 1 strain of Acinetobacter (5 %), and 1 strain of klebsiella species (5 %) were found . Totally 38 strains of anaerobic bacteria were isolated out of which 24 were anaerobic streptococci (63.15 %), 5 strains of Bacteroides (13.16 %), 3 strains of Fusobacterium (7.89 %) and 1 strain each of Porphyromonas gingavalis (2.63 %), Anaerobic staphylococci (2.63 %), Veilonella (2.63 %) and Pervotella melaninogenica (2.63 %) respectively were found. Among 58 strains isolated in this study 34.45 % were aerobic, the most common being Alpha hemolytic streptococci which is 24.14 % of the total number of isolates and 65.55 % were anaerobic, the most common being anaerobic streptococci which is 41.37 % followed by Bacteroides which is 8.63 % of the total number of isolates (Figs. 5, 6 ). All the isolated aerobic strains (100 %) were sensitive to Gentamycin, Vancomycin, Imipenam and Linezolid. Whereas 80 % strains were sensitive to penicillin G, amoxicillin and Amox CV. 20 % of the isolated strains were resistant to Penicillin G, Amox CV, and Amoxicillin. 10 % of them were resistant to doxycyclin, cefixime ( Table 2) .
Discussion
The microbial residents of the oral cavity constitute one of the most varied floras in human body. The variation relates to the many microenvironments in the oral cavity, such as the various surfaces of the teeth, gingival sulcus, tongue, and buccal mucosa. Each organism has a unique set of conditions that permits the organisms to establish residency and thrive, including receptors for selective adherence, appropriate nutrients and oxygen tension or simply physical protection from unfavorable conditions. For these reasons an understanding of the nature of oral flora and its dynamics is important in Orofacial infections (Figs. 7-14) .
In our study 26 patients with orofacial space infections of odontogenic origin were considered.
The age group most commonly involved is in the third and fourth decades of life. The mean age was 34.13 years. This finding is comparable to the age distribution reported in various studies [1] [2] [3] [4] .
Male patients were more commonly involved than female patients. Male to female ratio was 1.17:1. This finding can be compared to the gender distribution given by other studies [2, [4] [5] [6] [7] .
Mandibular third molar (31.7 %) was the most common causative tooth followed by mandibular second molar (17.7 %) and mandibular first molar (12.2 %). These findings are similar with the studies performed previously [4] [5] [6] [7] , where third molar was the commonest tooth followed by second and first molar and are comparable with few other studies [8] [9] [10] , whereas mandibular first molar was most commonly involved in other studies also [4, 11, 12] .
The most commonly involved space was submandibular (38 %) followed by submental space (16 %) . This finding is similar to the findings of other studies [8, 11, [13] [14] [15] [16] , whereas most frequent involvement of buccal space was reported in a study [4] and frequent involvement of dentoalveolar space was documented in another study by [7] .
Microorganisms
The concept of a mixed aerobic anaerobic infection is an important one relative to odontogenic infections. Odontogenic infection is due to the interdependent and synergistic metabolism of a variety of microorganisms. The role played by different microorganisms in the group may be difficult to establish but at least in some cases, it has been demonstrated that individual members of the group produce metabolites that are essential for the growth of other microorganisms in the group. They produce substances that create a favorable pH in the environment, or they consume oxygen and facilitate anaerobic growth.
Gram positive cocci were observed in 74.13 % of the gram stain smear study, gram negative bacilli in 18.97 %, gram negative cocci in 3.45 % and gram positive bacilli in 3.45 % of the cases. These findings were almost similar to findings of other studies [3, 4, [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] .
Organisms grown were aerobic and anaerobic in 69.23 % of cases and anaerobic only in 30.77 %. There was no case where only aerobic organisms were grown. Anaerobic growth was seen in all 26 cases. These findings are comparable to studies conducted in past [2, 3, 7, 9, 16, 17, 19] , whereas a study [4] showed increased pure aerobic isolates compared to anaerobic isolates. Alpha hemolytic streptococci were found in 70 % among aerobes, a finding similar to that of previous studies [9, 14, 16] . Beta hemolytic streptococci were present in 10 % of the aerobes isolated. Streptococci were the most common aerobes isolated. This finding was similar to other studies [4, 7, 19, 25] . But staphylococci were most commonly isolated as per other authors [1, 2, 5] .
Anaerobic bacteria were present in 65.5 % among the total number of isolates, a finding similar to other studies [2, 18, 19] . Most common anaerobe isolated was anaerobic streptococci (41.37 %), among total isolates, followed by bacteroids (8.63 %), which is comparable to other studies [7, 11, 14] . Antibiotic Sensitivity
Various literature reports that many species of organisms were resistant to penicillin. However most patients were clinically well by the time penicillin resistance was discovered. There are three likely explanations [26] for this:
(1) In vitro resistance does not necessarily imply in vivo resistance, particularly in mixed infections.
(2) The source of infection had usually been removed and / or surgical incision and drainage accomplished which even without antibiotics can effect a cure in many cases. (3) The possibility that in interdependent, synergistic, mixed infections, as long as one bacterial species is sensitive to penicillin, the entire pathogenic complex may be rendered nonpathogenic.
In the present study Penicillin G, Amoxicillin and Amox CV resistance was seen in 20 % of aerobes, which is comparable to a study [3] , whereas Cefixime resistance was seen in 10 % of aerobes. All the organisms were found sensitive to Clindamycin, Gentamycin and Linezolid. Organisms were sensitive to Cephalosporins to a higher degree than to Penicillin. Most of the strains of aerobic organisms in this study were sensitive to Penicillin-a finding in agreement with many studies [4, 9, 16, 21] , whereas in other studies Penicillin resistance was high [5, 7, 20] .
Antibiotic resistance is an important consideration in the management of orofacial odontogenic infections. Although it is not considered a virulence factor per se, b lactamase activity among gram negative anaerobic rods may be responsible for clinical failures with Penicillin treatment. Despite this, Penicillin remains the recommended agent for the non allergic patient with mild to moderate infection. However, in more severe cases where there is a narrow margin of acceptance of possible therapy failure it is recommended to resort to agents with adequate anaerobic spectrum such as Clindamycin or combinations of an Aminopenicillin with b-lactamase inhibitor [23] .
First, successful treatment of these infections depends heavily upon changing the environment through debridement and/or incision and drainage. Doing so alters the ability to sustain anaerobic growth by removing hypoxic tissue. Without the anaerobes the aerobic component of the infection may be rendered nonpathogenic [22] .
Various methods have been introduced for species definition based on phenotypic features such as 16S rRNA [24] polymerase chain reaction/restriction fragment length polymorphism profile determinations [24] , which can help distinguish various species that are otherwise difficult to differentiate. However, owing to a lack of facilities and the heavy price tag attached to these procedures, we were unable to compare the present results with molecular methods. This may be a limitation of this study. A large multicentric clinical study using molecular analysis of genetic materials may rectify the geographic and technical shortfalls of the present study.
Conclusion
Streptococcus species is still the most common causative pathogen in orofacial infections of odontogenic origin. The microbiological flora is usually multi microbial having mixture of both aerobic and anaerobic organisms. The same empirical antibiotic therapy of amoxicillin plus clavulanic acid combined with metronidazole along with surgical drainage of infection and extraction of causative teeth, yielded satisfactory resolution of infection.
